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Compute Stress Intensity Factors via Combining Analytical Solutions
around Crack Tips with Surrounding Numerical Solutions
SU Hai-dong, QI Yong-feng, GONG Ya-qi

(Material and Engineering Structure Department, Yangtze River Scientific Research Institute,

Wuhan 430010, China)

Abstract; Due to the complex distribution of the displacements and stresses around the crack tip, it is not easy to
obtain the Stress Intensity Factor (SIF) with a rapid convergence when using conventional interpolation approaches
of numerical methods such as Finite Element Method ( FEM ). On the basis of Numerical Manifold Method
(NMM) , a novel method is presented to compute the SIFs via combining analytical solutions with numerical solu-
tions. The Williams expansion is used as the analytical solution, which is formed by applying the constraints of nod-
al freedoms in the mesh containing the crack tip. High-order polynomial functions are used as the numerical solu-
tions which are connected with the analytical solution via shape functions in the surrounding meshes. Meanwhile,
the meshes in NMM need not conform to the physical boundaries including the crack edges, and discontinuous cov-
ers are used to allow the cracks arbitrarily align within the meshes, providing the convenience of mesh generation.
Numerical example shows the validity of the method. Considering that the Williams expansion is the best approxi-

mation for the displacement field around the crack tip, the method has a more rapid convergence than other new

methods such as extended Finite Element Method (XFEM).

Key words: stress intensity factor ( SIF) ; numerical manifold method (NMM) ; Williams expansion for crack tip;

combining analytical solutions with numerical solutions
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Stability Analysis of Bank Slope Landslide by Central Point Method

WU Rui,SU Ai-jun,ZHANG Shen, WAN Fei
(Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract : The central point method is briefly introduced. According to the central limit theorem, the random varia-
bles were assumed to follow normal distribution or lognormal distribution when the state function is nonlinear. The
state function is expanded by Taylor’ s series and then linearized in the adjacent of central point to deduce the ana-
lytical expression of reliability. By using this method, the reliability index, damage probability, and median stabili-
ty safety coefficient were obtained. As an illustration, the stability of Hetaoshu landslide was analyzed and predicted
in consideration of the uncertainty of physical and mechanical parameters of rockmass. Through comparison, it’s
concluded that the stability coefficient calculated by this method fits the engineering practice and is consistent with
the result calculated by traditional valuation methods. In particular, it is suitable for slope stability analysis when
the state function F(X,,X,,:-,X,) =R —S. Tt is one of the major frontiers of analyzing slope stability in the fu-

ture.

Key words : bank slope; landslide; central point method; state function; stability analysis





